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© Photo-Imaging resist ink and cured product thereof. 

© There is disclosed a photo-imaging resist ink containing (A) an unsaturated group-having polycarboxylic acid 
resin which is a reaction product of (c) succinic anhydride with an additive reaction product of (a) an epoxy resin 
with (b) an unsaturated group-having monocarboxylic actd, wherein (a) the epoxy resin is represented by the 
following formula (1): 



^ a^2CHCH^< 
CO 

^ wherein M stands for 



^ CH3 0{.M)„rf-H)l ^CHs O 



CHs 

•r 

0(-MU-H),H» ^CHj 
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-CH2-CH-CH2 ; 

\/ 
0 

n i$ at least 1 

on the average: and m is 1 to n on the average. 

In forming a solder resist pattern by exposing a coating film of a resist ink through a patterned film to 
ultraviolet light and developing the coating film to dissolve away the unexposed portions thereof, the foregoing 
resist ink is excellent in developability and photosensitivity, while the cure product thereof is excellent in flex 
resistance and folding resistance, and well satisfactory in adhesion; pencil hardness, solvent resistance, acid 
resistance, heat resistance, etc. Accordingly, the resist ink Is especially suitable as a liquid solder resist ink for 
flexible printed circuit boards and thin pliable rigid circuit boards. 
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BACKGROUND OF THE tNVENTION 
FIELD OF THE (NVENTION 

s The present invention relates to a photo-imaging resist ink and a cured prcxSuct thereof. More 
particularly, the present invention relates to a photOMmaging resist ink usable for a solder resist, a plating 
resist, etc. and developable with a dilute alkaline aqueous solution in the course of production of a flexible 
printed circuit board and a thin pliable rigid circuit board, and a cured product thereof excellent in flex 
resistarKe. fokling resistanca. adhesion, chemical resistance, heat resistance, etc. 

10 

DESCRIPTION OF THE PRIOR ART 

Ultraviolet-curing compositions have recently been increasingly used in various fields for reasons of 
resources saving, energy saving, improved workability, improved productivity, etc. For the same reasons. 

s ultraviolet-curing compositions have begun to be used, instead of conventional thermosetting compositions, 
for various inks such as a soMer resist ink and a marking ink in the fiekt of manufacture of printed circuit 
boards. For example. Japanese Patent Publication No. 40.329/1981 discloses a curable photosensitive 
material comprising a re^tion product of an epoxy resin-photopolymerizable o.i-unsaturaled carboxylic 
acid adduct with a dibasic cart)Oxy>ic acid anhydride, a photopolymerizable monomer and a 

w photopolymerization initiator. Solder resists, which have heretofore been used in polyimide substrates called 
flexible printed circuit boards, are of a type wherein a polyimide film called a cover lay film is cut with a 
cutting die produced according to a pattern and then adhered to a substrate with an adhesive, or of a type 
wherein a flexibiiity-tmparted ultravtolet<uring or thermosetting solder resist ink is applied on a substrata 
according to screen printing. SoMer resists used in general printed circuit boards called rigid circuit boards 

i$ have also been increasingly required to have a high accuracy and a high resolution in order to materiaUze a 
higher packaging density in keeping with the advance of electronics. Since accuracy of a pattern cannot be 
secured according to conventional screen printing, a Kquid photoresist method was proposed* which is now 
adopted at a rate of at least 50%. 

A higher packaging density has recently been required in the fiek) of flexible printed circuit boards as 

30 well. Some conventional liqukJ solder photoresists, though capable of securing accuracy of a pattern, are 
rigid in the form of a coating film and poor in adhesion to polyimides to fail to secure sufficient flexibility 
and folding resistance though they can secure an accuracy of a pattern, while the other conventional liquid 
solder photoresists, though flexible to a certain degree, are poor in \woricability and insufficient in ghemical 
resistance and heat resistance. Thus, they invoke problems in any case. 

3S 

SUMMARY OP THE INVENTION 

As a result of intensive investigationa with a view to solving the foregoing problems, the inventors of the 
present invention have fbund out that a resist ink developabia with a dilute alkaline aqueous solution and 
40 capable of forming a cured coating film excellent in flexibility, folding resistance, adhesion, chemical 
resistance, heat resistance, etc. can be prepared by using a specific polycarboxylic add resin. 

More specifically, the present invention provides: 

(1) a photo-imaging resist ink containing (A) an unsaturated group-having polycarboxylic acid resin which 
is a reaction product of (c) succinic anhydride with an additive reaction product of (a) an epoxy resin with 
45 (b) an unsaturated group-having monocarboxyHc add. wherein (a) the epoxy resin is represented by the 
fbllowing formula (1): . 

CH, CH, 

» CH2CHCHaO-(Q-C-0-OC»2C"<^°^0~?"'"^°*^^"' 
O CHj 0(-M)m(-H)tw„ 

ss wherein M stands for 
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-CH2 



CH-CHa ; 

\ / 
0 
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n is at least i 

on the average; and m is i to n on the average; 

(2) a photo-imaging resist ink as set forth in (1) above, wherein n is 1 to 10 on the average; 

(3) a photo-imaging resist ink as set forth in (l) atwve, wherein (A) the unsaturated group-having 
10 poiycarboxylic acid resin is prepared by reacting (a) the epoxy resin with 0.8 to 1.3 mol. per equivalent 

of the epoxy groups of (a) the epoxy resin, of (b) the unsaturated group-having monocarboxylic add to 
form the additive reaction product and subsequently reacting the above-mentioned additive reaction 
product with 0.1 to 0.9 equivalent, per equivalent of the hydroxy! groups of the additive reaction product 
of (c) succinic anhydride; 

t$ (4) a photo-imaging resist ink as set forth in (i) or (3) above, wherein the acid value of (A) the 
unsaturated group-having poiycarboxylic add resin is 40 to 110 mg»KOH/g; 

(5) a photo-imaging resist ink as set forth in (1) above, wherein the amount of (A) the unsaturated group- 
having poiycarboxylic add resin is 10 to 80 wt% based on the total amount of the resist ink; 

(6) a photo-imaging resist ink as set forth in (1) above, wherein (b) the unsaturated group-having 
M monocarboxylic acid is a member selected from the group consisting of acrylic acid, acrylic add dimer. 

methacrylk; add, ^-styrylacrylic acid. 3-fuffurylacrylic add. crotonic actd» o<yanocinnamic acid, dn- 
namic acid, half esters as reaction products of a saturated or unsaturated dibasic add anhydride with a 
(meth)acrylate derivative having one hydroxyl group per molecule, half esters as reaction products of a 
saturated or unsaturated dibasic add with an unsaturated group-having monoglyddy) compound, and 
2$ mixtures thereof; 

(7) a photo-imaging resist ink as set forth in (1) above, wherein (b) the unsaturated group-having 
monocarboxylic acid is acrylic add: 

(8) a photo-tmaging resist ink comprising (A) an unsaturated group-having poiycarboxylic add resin as 
set forth in (1) above. (B) a photopolymerization initiator, (C) a diluent and (0) a curing component 

30 (9) a photo-tmaging resist ink as set forth in (1) or (8) above, which is a sokler resist ink; 

(10) a cured product of a photo-imaging resist ink as set forth in (1) or (8) above: and 

(11) a process for curing a photo-imaging resist ink. comprising coating a substrate with a photo-ifnaging 
resist ink as set forth in (1) or (8) above, and subsequently irradiating the coated surface of the substrate 
with ultraviolet light 

3S The unsaturated group-having poiycarboxylic add resin (A) to be used in the present invention can be 
prepared by reacting the epoxy resin (a) of the above-mentioned formula (1) with the unsaturated group- 
having monocarboxylic acid (b) to synthesize an additive reaction product (I), and subsequently reacting the 
product (I) with succinic anhydride. Spedfically. in the first reaction, hydroxyl groups are formed through an 
addition reaction of the epoxy residues of the epoxy resin (a) with the carboxyl residues of the monocarbox* 

«o ylic acid (b). In the second reaction, the poiycarboxylic add resin (A) is fonned through an esteriftcation 
reaction of the above-mentioned hydroxyl groups with succinic anhydride. 

in the epoxy resin (a) of the aforementioned formula (1), n is at least 1 on the average, preferably i to 
10 on the average, further preferably 3 to 5 on the average; and m is 1 to n on the average, preferably 1 to 
O.dn on the average. The epoxy equivalent of the epoxy resin (a) is desirably about 200 to about 600, 

45 preferably about 250 to about 500. further preferably about 270 to about 450. The epoxy resin (a) can be 



prepared by reacting the alcoholic hydroxyl group(s) of a compound represented by tiie following formula 
(2): 



wherein n is at least 1 on the average, wittt an epthalohydrin such as epichlorohydrin preferably in the 
presence of dimettiyl sulfoxide. The amount of the epihalohydrin to be used may be at least 1 equivalent 
per equivalent of the alcoholic hydroxyl group(s) of the compound of the fbrmula (2). When it exceeds 15 



so 
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the alcoholic hydroxy, group(s) o. me ^^^/J^'T^ the compound 0. .he 

require a longer reaction tin>e. On the other hand. wh«i it excewis 3uu oaswi aiiiciBncv is 

loLa (2). me effect of increasing it is observed substantially no more, wh.le the volumetnc eff«:.ency 

pdymenzation tends to occur. in « solid (orm or in the form of an aqueous solution 

The alkali metal hydrox.de may b. os«J ^^'1^^^!^" „,ction may be effected under 
thereof. When it is used in the form o^ an «^«o«t JJf^l^SS, s«SJ^ re«tion temperature is 
ordinary or reduced P'^*^^ '^:^;:ZS^ Z!^^^ taction .s stowed down to 
^ ISri Z;^''.^ -rli'rr:^^ -e-d. ,00.C. a sld. reason 

-r^^oT^eCrr^n..-^ 

n subiect«i to » '^^if,,^co^,,«on ot the re«:tion to separate therefrom a by-product 
mixture may be washed ""^^^^ ^e distilled off from the remaining o.l layer 

. salt and dimethyl Jfr*""*^^ ^li^Z^t,^^^- « «'9«"<= 

under r^luced pr.s«ir.. and the ^'^J^'^^Z^ UsaW. exarnples ol the organic solvent 
» a dehydrohalogenason reaction w.ih the which methyl isobutyl ketone is 

„ include methyl isobutyl ke«^. benz«.e. ^^^^iJ^^^J^^^ The epoxy 

preferred. Additionally stated, these organ« solveoB '^^^^^JT!^ „ preferably I to 0.8n. ot 

resin ,.) prep^ed according to the '^^f^";^;,^^;;^ ^^^^ l^'i^l Additionally 

the number n of the hydroxyl group(s) o» the ^^>^^ ^'Jj^ Za, the name of Epikote lOOt. 
stated, the compound o» the formula (2) is commeroHly sow. for example, under the name o 

is 1002. 1003. 1004. etc. by Yuk. She« ^onocarboxytic acid (b> will now be described. Specific 

The alorem««ioned uns-urated L dimer. methacryiic acid. 4- 

example. 0. the ''^^'^TTV^''' S .^tS^ic ac>d. cinnamto acid, and the 

having monoglycidyl compound. ^ anhydride in (1>. above inchide succinic 

« Ex»nplM ot the ^^J! ,"f "T'^Se ttSvJShral^ anhydride. hexahydrophthaSc anhy- 
anhydrid.. maiek: «ihydrid». phihal.c anhydride, itaconic anhydride, and . 

drici. m«hylh««hydrophlhrfC anhydnde^ :LTSS 0^^ SSat. d«wati« h««ng on. 
.ethylendomethytenetetr-Wj^^ hydroxypropy. (m«hh 

hydroxyl group per molecirf. « «> '^^^'^^^ X»«J"'*"'>««^'»*- ^^'^^^ 1Kmeth)«^lat». 

glyddyl (mem)acry»t». 
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Synthesis Example 2 - 

Substantially the same procedure as in Synthesis Example 1 except that the amount of 98.5% NaOH 
used was 24.3 g was repeated to effect a reaction to thereby obtain 365 g of an epoxy resin (a*2) having an 
5 epoxy equivalent of 379. a hydrolyzable chlorine content of 0.067%, a softening point of 76.8 'C, and a melt 
viscosity (at 150'C) of ti.O P. The epoxy resin (a*2) thus obtained was such that about 1.7 of 3.3 alcoholic 
hydroxyl groups in the epoxy resin of the formula (2) were epoxidized when calculated from the epoxy 
equivalents of the two epoxy rosins. 

'0 Synthesis Example 3 

Substantially the same procedure as in Synthesis Example l except that the amount of 98.5% NaOH 
used was 13.3 g was repeated to effect a reaction to thereby obtain 350 g of an epoxy resin (a*3) having an 
epoxy equivalent of 444. a hydrolyzable chlorine content of 0.054%, a softening point of 79.5 * C, and a meit 
15 viscosity (at 1 50 * C) of 1 1 .5 P. The epoxy resin (a*3) thus obtained was such that about 1 .0 of 3.3 alcoholic 
hydroxyl groups in the epoxy resin of the formula (2) was epoxidized when calculated from the epoxy 
equivalents of the two epoxy resins. * 

Synthesis Examples of Unsaturated Group-Having Polycarboxylic Acid Resin (A) 

20 " ' . ' ■ 

Synthesis Example 4 

2.870 parts (10 equivalents) of the epoxy resin (a-1) obtained in Synthesis Example 1» 720 parts (10 
equivalents) of acrylic acid. 2.8 parts of methylhydroquinone. and 1943.5 parts of Carbitol acetate were ' 

25 charged, heated at 90* C. and stin^ed to effect dissolution of the reaction mixture. Subsequently, the liquid 
reaction mixture was cooled to 60*C. charged with 16.6 parts of triphenylphosphine. and then heated at 
100*C to effect a reaction for about 32 hours to thereby obtain a reaction product having an acid value of 
1.0 mg*KOH/g. Subsequently, the reaction product was charged with 783 parts (7.83 mol) of succinic 
anhydride and 421.6 parts of Carbitoi acetate, and heated at 95* C to effect a reaction for about 6 hours. 

30 The reaction mixture was cooled to obtain a solution of an unsaturated group-having polycarboxylic acid 
resin (A-1) having an acid value (as solid) of 100 mg*KOH/g. a solid content of 65%. and a viscosity (at 
25*C)of2S0P. 

Synthesis Example 5 

35 

3.650 parts (10 equivalents) of the epoxy resin (a-2) obtained in Synthesis Example 2. 720 parts (10 
equivalents) of acrylic acid. 3.4 parts of methylhydroquinone. and 2.366 parts of Carbitol acetate were 
charged, heated at 90*C. and stin^ed to effect dissolution of the reaction mixture. Subsequently, the liquid 
reaction mixture was cooled, charged with 20.1 parts of triphenylphosphine, and then heated at 100 •C to 
40 effect a reaction for about 32 hours to thereby obtain a reacbon product having an acid value of kO 
mg»KOH/g. Subsequently, the reaction product was charged with 953 parts (9.5 mol) of succinic anhydride 
and 513 parts of Carbitol acetate, and heated at 95*C to effect a reaction for about 6 hours. The reaction 
mixture was cooled to obtain a solution of an, unsaturated group-having poiycart)Oxylic acid resin (A-2) 
having an iicid value (as soUd) of 100 mg*KOH/g, a solid content of 65%. and a viscosity (at 25*C) of 450 

4$ P. 

Synthesis Example S 

4.440 parts (10 equivalents) of the epoxy resin (a-3) obtained in Synthesis Example 3.720 parts (10 
50 equivalents) of acrylic acid. 4.0 parts of methylhydroquinone, and 2,794 parts of Carbitol acetate were 
heated at 90*0, and stirred to effect dissolution of the reaction mixture. Subsequently, the liquid reaction 
mixture was cooled, charged with 25.5 parts of triphenylphosphine. and then heated at 100*0 to effect a 
reaction for about 32 hours to thereby obtain a reaction product having an acid value of 1.0 mg»KOH/g. 
Subsequently, the reaction product was charged with 1.125 parts of succinic anhydride and 606 parts of 
55 Carbitol acetate, and heated at 95 * C to effect a reaction for about 6 hours. The reaction mixture was cooled 
to obtain a solution of an unsaturated group-having polycarboxylic acid resin (A-3) having an acid value (as 
soUd) of 100 mg» KOH/g. a solid content of 65%. and a viscosity (at 25 * 0) of 620 P. 
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Examples 1 to 3 and Comparative Examples i and 2 

According to a formulation (numerical values are parts by weight) as shown in Table i. all components 
were milled with a triple roll mill to prepare a photo-imaging resist ink. The whole surface of a copper-clad 

5 polyimide film substrate (copper thickness: 12 um. polyimide film thickness: 25 um) formed into a pattern 
was coated with the photo-imaging resist ink by screen printing while using a tOO*mesh polyester screen to 
form a coating film having a thickness off 20 to 30 am, which was then dried in a hot-air dryer at 80*C for 
30 minutes. Subsequently, a negative fiim having a resist pattern was brought into close contact with the 
dried coating film, which was then irradiated with ultraviolet light (quantity of exposure: 500 mJ/cm^) while 

70 using an ultraviolet exposure apparatus Model HMW-660GW manufactured by Oak Co., Ud. Subsequently, 
the coating film was developed with a 1 % aqueous solution of sodium carbonate at a spray pressure of 2.0 
kg/cm' for 60 seconds to dissolve away the unexposed portions thereof. The resulting product was 
evaluated with respect to developabiiity and photosensitivity as will be described below. Thereafter, the 
product was heated and cured in the hot-air dryer at ISO* C for 40 minutes to obtain a test piece having a 

rs cured coating nim. This test piece was tested with respect to adhesion, pencil hardness, solvent resistance, 
acid resistance, heat resistance, flex resistance, and folding resistance as will be descnbed below. The 
results are shown in Table 1. The test methods and the evaluation methods are as follows. 

(Developabiiity) 

The following ratings of evaluation were employed. 

0 The ink couW be perfectly removed and devetoped by development thereof. 

Ck A slight residue of the ink remained when it was developed. 

X An undeveloped portions of the ink remained when it was developed* 

2S 

(Photosensitivity) 

A step tablet with 21 steps (manufactured by Stauffer Chemical Co.) was bnsught Into close contact with 
the dried coating film, which was then in'adiated with, or exposed to. ultravk)tet light (integrated quantity of 
30 light: 500 mJ/cm*). Subsequently, the coating film was devetoped with a l% aqueous solution of sodium 
carbonate at a spray pressure of 2.0 kg/cm* for 60 seconds to confirm the number of step for the remaining 
undeveloped coating film. The following ratings of evaluation were employed, 
o at least step 9. 
A step 6 to 8. 
3S X at most step 5. 

(Adhesion) 

In accordance with JIS K5400. l*mm cross-cuts of tOO of the coating film were formed on the test 
40 piece, and then subjected to a peeling test with a Ceitotape. The peeled state of the cross-cuts was 
observed, and evaluated according to the following ratings. 
0 not peeled with tO(ViOO. 
A 50/100 to 90/100. 
X 0/100 to 50/100. 

*$ 

(Pencil Hardness) 

It was evaluated according to JlS K5400. 

. so (Solvent Resistance) 

The test piece was immersed in isopropyl alcohol at room temperature for 30 minutes. After confirma- 
tion off whether or not something abnormal occun-ed in the appearance off the coating film, the test piece 
was subjected to a peeling test with a Cellotape. and evaluated according to the following ratings. 
$$ 0 Nothing abnormal occurred in the appearance of the coating film without blistering and peeling, 
X The coating film was blistered and peeled. 
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(Acid Resistance) 

The test piece was immersed in a 10% aqueous solution of hydrochloric acid at room temperature for 
30 minutes. After confirmation of whether or not something abnormal occurred in the appearance of the 
5 coating film, the test piece was subjected to a peeling test with a Ceilotape. and evaluated according to the 
following ratings. 

0 Nothing abnormal occurred in the appearance of the coating film without blistering and peeling. 
X The coating film was blistered and peeled. 

to (Heat Resistance) 

The test piece was coated with a rosin ftux, and then immersed in a solder bath at 260* C for S 
seconds. The foregoing procedure as one cycle was repeated three times (three cycles) . The test piece 
was allowed to cool to room temperature, then subjected to a peeling test with a Cellotape. and evaluated 
19 according to the following ratings. 

0 Nothing abnormal occurred in the appearance of the coating film without blistering and peeling. 
X The coating film was blistered and peeled. 

(Flex Resistance) 

20 

It was evaluated according to JtS K5400. The test piece was used with a stem of 2 mm in diameter to 
observe whether or not the coating film was cracked. 

(Folding Resistance) 

It was evaluated according to JIS C5016. The curvature radius of the folded surface was set to be 0.38 
mm. The number of times of folding was counted until the coating film was cracked. 
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Table 1 
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Note) 

•1) KA^ASIAD 23a-: manufactured by Nippon Kayaku Co., Ltd., a 
reaction product of bisphenol A epoxy acrylate 
(icianufactured by Yuka Shell Epoxy K.K., a reaction 
product of £?IKOTS 1004 with acrylic acid) with succinic 
anhydride, containing 24.5 wt.% of Carbitol acetate ahd 
10.5 wt.% of solvent naphtha and having an acid value (as 
solid) of 100 mg-KOH/g. 
•2) XA^ARAD PCR-: manufactured by Nippon Kayaku Co., Ltd., a 
reaction product of phenolic novolak epoxy acrylate 
(manufactured by Nippon Kayaku Co., Ltd., a reaction 
product of EP?N-20X with acrylic acid) with succinic 
anhydride, containing. 24.5 wt.% of Carbitol acetate and 
10.5 wt.% of solvent naphtha and having an acid value (as 
solid) of 100 mg-KOH/g. 
♦3) U-200AX: manufactured by Shin-Nakamura Chemical Co.,^ 

Ltd., a urethane acrylate. 
*4) M-325: manufactured by Toagosei Chemical Industry Co., 
Ltd., caprolactone-modified tris (acryloxyethyl) 
isocyanurate. 

•5) KAYARAD DPHA: manufactured by Nippon Kayaku Co., Ltd., 
mixture of dipentaerythritol penta- and hexa-acrylates. 

*6) IRGACURB 907: manufactured by CIBA-GSIGY Ltd., a 
photopolymerization initiator, 2-methyl-(4- 
(methylthio) phenyll -a-morpho lino- 1 -prop anone . 

*7) KAXACORE DSTX-S: manufactured by Nippon Kayaku Co., 
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Ltd., a photopplymerization initiator, 2,4- 

diethylthioxanthone . 
5 •B) KA^^ACURS 3MS: manufactured by Nippon KayaJcu Co., Ltd., a 
photopolymerization initiator, 4-ben2oyi-4'-methylphenyl 

sulfide. 

to ' 

•9) R-1415-1: manufactured by A.C.R. Co., Ltd., a rubber- 
modified epoxy resin. 
" •10) EXA-4300: manufactured by Dainippon Ink & Chemicals, 
Inc., a bisphenoi S epoxy resin. 
•11) Aerosil #200: manufactured by Nippon Aerosil Co., Ltd., 

20 

anhydrous silica. 
•12) MODAFLOW: manufactured by Monsanto Co., a leveling 
agent . 

As is apparent from the results of evaluation as shown in Table t. the resist inks according to the 
present invention were excellent in developability and photosensitivity, and the cure products thereof 
M according to the present invention were excellent in flex resistance, folding resistance, solvent resistance, 
acid resistance, heat resistance, etc. 

EFFECT OF THE INVENTION 

35 In forming a solder resist pattern by exposing a coating film of a photo-imaging resist ink through a 
patterned film to ultraviolet light and developing the coating film to dissolve away the unexposed portions 
thereof, the photo-imaging resist ink of the present invention is excellent in developability and photosen- 
sitivity, while the cure product thereof is excellent in flex resistance and folding resistance, and well 
satisfactory in adhesion, pencit hardness, solvent resistance, acid resistance* heat resistance, etc. Accord- 

40 ingiy. the resist ink of the present invention is especially suitable as a liquid solder resist ink for fiexiblo 
printed circuit boards and thin pliable rigid circuit boards. 

Claims 

43 1. A photo-imaging resist ink containing (A) an unsaturated group-having polycarboxylic acid resin which 
is a reaction product of (c) succinic anhydride with an additive reaction product of (a) an epoxy resin 
with (b) an unsaturated group-having monocarboxytic acid, wherein (a) said epoxy resin is represented 
by the following formula (1): 

50 CH3 

W2CHCHa0-(^C-Q-0CH2CHCH20)-O-<f 

O CHs 0(-M)„,(44),v« ^ 

5S 

wherein M stands tor 



tS 



1% 



EPoeea 4ii ai 



-CH2-CH-CH2 ; 

\ / 
0 



n is at least 1 

on the average; and m is 1 to n on the average. 

2. A photo-imaging resist ink as daimed in claim 1. wherein n is 1 to 10 on the average. 

3. A photo-imaging resist ink. as claimed in claim 1. wherein (A) said unsaturated group-having polycar- 
boxylic acid resin is prepared by reacting (a) said epoxy resin with 0.8 to t.3 mot. per equivalent of the 
epoxy groups of (a) said epoxy resin, of (b) said unsaturated group-having monocarboxylic acid to form 
said additive reaction product, and subsequently reacting said additive reaction product with 0.1 to 0.9 

rs equivalent, per equivalent of the hydroxyl groups of said additive reaction product of (c) succinic 
anhydride. 

4. A photo-imaging resist ink as claimed in daim t or 3. wherein the add value of (A) said unsaturated 
group-having polycarboxylic add resin is 40 to 1 10 mg*KOH/g. 

20 

5. A photo-imaging resist ink as clBitn^ in claim K wherein the amount of (A) said unsaturated group- 
having polycarboxylic add resin is 10 to 60 wt% based on the total amount of the resist ink. 

6. A photo-imaging resist ink as claimed in claim wherein (b) said unsaturated group-having monocar^ 
2S boxylic acid is a member selected from the group consisting of acryKc add, acryKc add dimer. 

methacrylic acid, ^-styrylacrylic acid, ^-furfurylacrylic add. crotonic add. a-cyanocinnamic acid, 
cinnamic add. half esters as reactkin products of a saturated or unsaturated dibasic add anhydrkle with* 
a (meth)acrylate derivative having one hydroxyl group per molecule, half esters as reactkm products of 
a saturated or unsaturated dibasic add with an unsaturated group4iaving monogtyddyl compound, and 
30 mixtures thereof. 

7. A photo-imaging resist ink as daimed in claim 1. wherein (b) said unsaturated group-having monocar- 
boxylic add is acrylic add. 

35 S. A photo-imaging resist ink comprising (A) an unsaturated group-having polycarboxylic acid resin as 
claimed in claim 1. (B) a photopolymerization initiator. (C) a diluent, and (0) a curing component 

9. A photo-imaging resist ink as daimed in claim 1 or a which is a solder resist ink. 

40 10. A cure product of a photo-imaging resist ink as claimed in claim 1 or a 

11. A process for curing a photo-imaging resist ink. comprising coating a substrate with a photo^maging 
resist ink as claimed in claim 1 or 8. and subsequently irradiating the coated surface of said substrate 
with ultraviolet Hght 
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